We explored regional and total volumetric cerebellar differences in probands and their unaffected full siblings relative to typically developing participants. Participants included 94 (51 males) patients diagnosed with childhood onset schizophrenia (COS), 80 related non-psychotic siblings (37 males) and 110 (64 males) typically developing participants scanned longitudinally. The sample mean age was 16.87(S.D. = 4.7; range 6.5 to 29). We performed mixed model regressions to examine group differences in trajectory and volume. The COS group had smaller bilateral anterior lobes and anterior and total vermis volumes than controls. The COS group diverged from controls over time in total, left, right, and bilateral posterior inferior cerebellum. Siblings did not have any fixed volumetric differences relative to controls but differed from controls in developmental trajectories of total and right cerebellum, left inferior posterior, left superior posterior, and superior vermis. Results are consistent with previous COS findings and several reports of decreased cerebellar volume in adult onset schizophrenia. Sibling trajectories may represent a trait marker, although the effect size for volumetric differences in early adulthood may be small.
a b s t r a c t a r t i c l e i n f o
Introduction
Childhood onset schizophrenia (COS) is a severe form of the disorder, often treatment refractory, and resembles poor outcome adult schizophrenia. Over the past 20 years, the NIMH COS project has documented developmental cortical brain abnormalities in COS with COS cortical gray matter abnormalities in early adulthood resembling those seen in adult onset schizophrenia (Greenstein et al., 2006) .
The cerebellum is also an important brain structure to explore in schizophrenia. It is now seen as playing a role in cognition and behavior (Leiner et al., 1991; Andreasen and Pierson, 2008; Strick et al., 2009) , and cerebellar lesions have been shown to result in negative symptoms, and mood and behavior dysregulation (Tavano et al., 2007) . Cross-sectional structural magnetic resonance imaging (MRI) studies on adulthood onset schizophrenia (AOS) patients show mixed results with several studies reporting smaller volumes in the vermis, anterior, bilateral superior posterior lobes, right and left hemispheres, and total volumes, and some reporting no significant results (see Bottmer et al. (2005) for a review) (Gaser et al., 1999; Okugawa et al., 2007; Edwards et al., 2008; Tanskanen et al., 2008; Thomann et al., 2009) . Notably, because there is only one longitudinal AOS study (Mane et al., 2009) , there is minimal information regarding the evolution of cerebellum abnormalities over time in adulthood. Earlier results from smaller subsamples of COS patients included in the present study have supported progressive total cerebellar loss during adolescence as well as smaller total vermis and posterior lobe measures in COS patients (Jacobsen et al., 1997) (Keller et al., 2003) . However, only one of these studies was longitudinal, yielding a total of two reports of longitudinal cerebellar development in schizophrenia.
In addition to the paucity of information on subregional cerebellar developmental in the literature, a second issue is the extent to which the brain changes seen in schizophrenia probands at any age are trait markers or reflect the illness and/or its treatment. For example, twin studies indicate that some cortical abnormalities seen are illness related (Cannon et al., 2002) . One way of addressing this is the study of nonpsychotic full siblings who share 50% of their genes with the probands but who have no clinical evidence of schizophrenia or related disorders, and have never received treatment. A few studies have investigated cerebellar abnormalities in non-psychotic siblings of AOS probands (Staal et al., 2000; Honea et al., 2008) , with one study reporting that with relaxed significance level (p b 0.001, uncorrected), siblings have decreases in parts of the left cerebellum (Honea et al., 2008) . The only study that has examined cerebellar development/change in this population (Brans et al., 2008) did not report significant disease or familial effects with a 5-year follow-up in adulthood (mean age at baseline= 41). Because early sibling gray matter differences appear to normalize by early adulthood (Gogtay et al., 2007) , it is especially Psychiatry Research: Neuroimaging 193 (2011) 131-137 
